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Abstract 



PROBLEM TO BE SOLVED: To attain execution of micro-machining to an air bearing by including a 
supporting body and resist film-forming the supporting body with a connectable film and forming the resist film 
with a positive' photoresist. 

SOLUTION: In order to use a resist film 5 to execute micro-machining to an air bearing surface 103 of a 
magnetic head A, the resist film 5 having formed an organic resist film K2 on the supporting body is laminated 
on the air bearing surface 103 in the transfer process to transfer the resist film 52. Thereby, the supporting 
body 51 is removed: As explained above, use of the resist film makes possible adhesion of resist film in the 
uniform thickness on the air bearing surface without providing the sloping area on the air bearing surface 
unlike the spin coating method. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] [0001] [Industrial Application] this invention relates to 
the resist film used in order to perform micro processing to the air bearing side of the magnetic 
head, concerning a resist film. [0002] [Description of the Prior Art] the risen [ to surface ] 
type magnetic head - the direction width-of-face setup of a truck of the pole section, and 
electromagnetism - the need of performing micro processing to an air bearing side for a transfer 
characteristic improvement or a surfacing posture improvement may be produced for example, 
JP, 4-274014, A and JP, 4-274008, A - an air bearing side - the edge of the cross direction of the 
pole section, or the thickness (length) direction - the crevice of the minute depth - preparing - 
- the direction width of face of a truck of the pole section - high degree of accuracy - setting 
up - or electromagnetism - the technology of improving the transfer characteristic is indicated 
[0003] Moreover, JP, 61-278087, A, a JP,57-122063,U (application for a utility model patent No. 
5818 [ Showa 56 to ]) official report, In the TPC (Transverse Pressure Contour longitudinal 
direction pressurization configuration) type slider indicated by the U.S. Pat. No. 4,673,996 
specification, the U.S. Pat. No. 4,870,519 specification, etc. When the minute step section or 
a taper is formed in the flank of the rail section and it includes in a rotary actuator formula 
magnetic disk unit, it sets in the large position of an angle of skew. The step section is made to 
generate lift dynamic pressure, and while preventing a flying height fall in the large position of 
an angle of skew and securing the fixed flying height as a whole by this, it enables it to have 
stabilized the surfacing posture by the airstream which flows from a longitudinal direction. 
[0004] In case the above micro processing is performed to an air bearing side, means to make 
the resist of the quality of organic adhere to an air bearing side by the means of a spin coat etc., 
and to perform micro processing to it by ion milling etc. by using as a protective coat the resist 
which carried out patterning, and patterning was carried out and remained this resist by 
application of a photolithography process so that it might become a pattern corresponding to 
micro processing for example, are taken. The resist which remained as a protective coat is 
removed by chemical or physical etching after a micro-processing end. [0005] The thickness 
of a resist is set as suitable thickness according to the amount of micro processing. Since 
thickness becomes thin especially when there are few amounts of processings, the homogeneity 
of thickness is also required. There are JP, 3-190215, A and JP, 3-212811, A as technology which 
makes thickness uniform. [0006] [Problem (s) to be Solved by the Invention] However, the 
processing method mentioned above has the following troubles. [0007] First, since resist liquid 
collects on the edge section suitable for the hand of cut in the resist application by the spin coat 
method and the thickness of a resist film becomes uneven, the edge section of a processed 
substrate (slider of the magnetic head as an example) must be deleted in the shape of an 
inclination, and the configuration of the magnetic head is restrained. Moreover, when cutting 
the letter portion of an inclination later, while a manufacturing process increases, the quantity 
of production per wafer unit area falls. [0008] Moreover, since close dimensional accuracy is 
required of the level difference of a workpiece and a fixture in order to raise the precision of 
thickness when the fixture for dry etching processing is used, a fixture becomes expensive. 
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Moreover, the process tolerance of the workpiece before inserting in a fixture must also be made 
high, and a manufacturing cost becomes high. [0009] The technical problem of this invention 
is offering the resist film which can perform micro processing to an air bearing side. [0010] 
Another technical problem of this invention is offering the resist film which can form a uniform 
resist film in an air bearing side easily thinly. [0011] It is offering the resist film of this 
invention with which another technical problem's can prevent ablation of a resist film and the 
formation of wrinkles further at the time of film ablation operation. [0012] [Means for Solving 
the Problem] For the technical-problem solution mentioned above, the resist film concerning this 
invention is used in order to perform micro processing to the air bearing side of the magnetic 
head. This resist film contains a base material and a resist film. The aforementioned base 
material becomes with a flexible film. The aforementioned resist film consists of positive- type 
photoresists, and is prepared on the aforementioned base material. [0013] Furthermore, this 
invention offers the resist film of another mode. Although this resist film is suitable in order to 
perform micro processing to the air bearing side of the magnetic head, it can be applied to other 
micro processing and contains a base material and a resist film. The aforementioned base 
material contains the support film and the dry film resist film. The aforementioned support film 
becomes with a flexible film. The aforementioned dry film resist film becomes by the resist of 
the quality of organic, and is formed on the aforementioned support film. The aforementioned 
resist film consists of photoresists and is prepared on the aforementioned base material. [0014] 
In order to perform micro processing to the air bearing side of the magnetic head and to use the 
resist film concerning this invention, in an imprint process, a resist film is first imprinted for 
the resist film with which the resist film of the quality of organic was formed on the base 
material in piles on an air bearing side, and a base material is removed after that. Thus, the 
resist film of uniform thickness can be made to adhere on an air bearing side, without preparing 
a ramp in an air bearing side by using the resist film concerning this invention unlike the spin 
coat method. [0015] And the thickness of a resist film required for micro processing is easily 
obtained by the thickness of the resist film formed in the resist film. [0016] A patterning 
process is performed after an imprint process. At a patterning process, an unnecessary resist film 
is removed so that it may become a pattern required for processing after an imprint process. 
[0017] A processing process is performed after a patterning process. At a processing process, 
it is processed into the upper shell air bearing side of the resist film left behind according to the 
patterning process, and a resist film is removed after that. According to this processing process, 
the resist film of the uniform thickness of a pattern configuration required for micro processing 
is formed in an air bearing side, and micro processing can be performed to an air bearing side. 
[0018] Moreover, a dry film resist film becomes by the photoresist including a support film and 
a dry film resist film, and when the resist film of the structure currently formed on the support 
film is used, a base material exfoliates a support film, after it imprints a resist film in an imprint 
process. Since the mechanical strength of a resist film is reinforced with the dry film resist film, 
when this resist film exfoliates a support film, ablation of a resist film and the formation of 
wrinkles are prevented. [0019] Moreover, even when a resist film consists of resist films of a 
stiff positive type comparatively, a dry film resist film serves as a cushion, and can prevent 
ablation of a resist film. [0020] At an imprint process, a dry film film is removable with 
chemical preparation. According to this approach, a dry film resist film can be removed, without 
having mechanical influence on a resist film. A dry film resist film can be removed without also 
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having chemical influence on a resist film, if the photoresist of a positive type constitutes a resist 
film, the resist of a negative mold constitutes a dry film resist film and both material is changed. 
[0021] A base material becomes with a flexible film, and a resist film is formed by the 
photoresist of a positive type, and is prepared on the base material. By using the resist film of 
this structure, a uniform resist film can be thinly formed in an air bearing side easily. [0022] 
[Embodiments of the Invention] Drawing 1 is the perspective diagram of the magnetic head to 
which the manufacture method using the resist film concerning this invention may be applied. 
Drawing shows the magnetic head which has a TPC type slider. The size is exaggerated in 
drawing. [0023] ** [ reference of drawing / include / the slider 1 and the magnetic sensing 
element 2 / the magnetic head ] The slider 1 has the rail sections 101 and 102 in the medium 
opposed face side. Each of the rail sections 101 and 102 has the air bearing side 103, the 1st 
step section 104, and the 2nd step section 105 in the medium opposed face side. The 1st step 
section 104 is formed in the end edge of the cross direction of the air bearing side 103 along the 
length direction of the air bearing side 103, and the 2nd step section 105 is formed in the other 
end edge of the cross direction of the air bearing side 103 along the length direction of the air 
bearing side 103. [0024] Each separates an interval and the rail sections 101 and 102 are 
formed in parallel. The 1st step section 104 is formed in the inside which the rail sections 101 
and 102 face mutually, and the 2nd step section 105 is formed outside. The 1st step section 104 
and the 2nd step section 105 are formed in a minute size so that depth d may fill 1 
micrometer > = d > = 0.6micrometer. this invention is applicable to formation of the 1st step 
section 104 with such a minute size, and the 2nd step section 105. [0025] The magnetic sensing 
element 2 may include an induction type, MR (magnetoresistance effect) types, or those 
combination. The thin film formed of the same process as IC manufacture technology can 
constitute these elements. Moreover, you may be the thing of not only the recording method 
within a field but a vertical recording method. As for the magnetic sensing element 2, the end 
face of the pole sections PI and P2 has appeared in the front face of the air bearing side 103 
including the pole sections PI and P2. Reference marks 21 and 22 are ejection electrodes. 
[0026] Drawing 2 is process drawing showing how to manufacture the magnetic head using the 
resist film concerning this invention. This manufacture method includes the imprint process, 
the patterning process, and the processing process. Magnetic-head A is arranged on a fixture 3, 
and the whole surface is being fixed by meanses, such as adhesion. [0027] At an imprint 
process, the resist film 52 is imprinted for the resist film 5 with which the resist film 52 of the 
quality of organic was formed on the base material 51 in piles on the air bearing side 103, and 
a base material 51 is removed after that. [0028] The base material 51 consists of flexible films, 
such as polyethylene terephthalate. Generally, a photosensitive resist is used and which 
photosensitive resist of a negative mold and a positive type may be used for the resist film 52. 
The photosensitive resist of a positive type is used for an example. As a photosensitive resist of 
a positive type, there is a tradename PFR3004 (Japan Synthetic Rubber Co., Ltd. make) etc., 
for example. As for the resist film 5, the resist film 52 is formed of the spin coat. The thickness 
of the resist film 52 is set as thickness required for processing of the air bearing side 103, and 
serves as uniform thickness. The thermocompression bonding which used the hot calender roll 
6 can perform an imprint. [0029] A patterning process removes the unnecessary resist film 52 
so that it may become a pattern required for processing after an imprint process. Since the resist 
film 52 is using the photosensitive resist of a positive type, the mask 7 for exposure is arranged 
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on the resist film 52, and the resist film 52 is made to expose. Then, the exposure portion 521 
i s ********** ec j with an alkali developer. [0030] At a processing process, ion milling etc. is 
processed into the upper shell air bearing side 103 of the resist film 52 left behind according to 
the patterning process, and the resist film 52 is removed after that. [0031] As mentioned above, 
an imprint process the resist film 5 with which the resist film 52 of the quality of organic was 
formed on the base material 51 The resist film 52 is imprinted in piles on the air bearing side 
103. After that, The uniform resist film 52 can be formed on the air bearing side 103, without 
unlike the spin coat method, it becoming unnecessary to delete the edge section of the air 
bearing side 103 in the shape of an inclination, and affecting the configuration of the air bearing 
side 103, since a base material 51 is removed. [0032] And the thickness of the resist film 52 
required for micro processing is easily obtained by the thickness of the resist film 52 formed in 
the resist film 5. [0033] At a patterning process, the unnecessary resist film 52 is removed so 
that it may become a pattern required for processing after an imprint process. At a subsequent 
processing process, it is processed into the upper shell air bearing side 103 of the resist film 52 
left behind according to the patterning process, and the resist film 52 is removed after that. By 
passing through these processes, the resist film 52 of the uniform thickness of a pattern 
configuration required for micro processing can be formed in the air bearing side 103, and micro 
processing can be performed to the air bearing side 103. Thereby, without affecting the 
configuration of the air bearing side 103, the uniform resist film 52 can be formed and micro 
processing can be performed to the air bearing side 103. [0034] Drawing 3 is drawing showing 
the manufacture method of the magnetic head using another resist film concerning this invention. 
In drawing, the same reference mark as drawing 2 shows the identity **** component. [0035] 
The base material 51 contains the support film 511 and the dry film resist film 512. The support 
film 511 consists of flexible films, such as polyethylene terephthalate. The dry film resist film 
512 becomes by the resist of the quality of organic, and is formed on the support film 511. 
Which photosensitive resist of a negative mold and a positive type may be used for the dry film 
resist film 512. The photosensitive resist of the negative mold which can be etched with an alkali 
developer is used for an example. As a photosensitive resist of a negative mold, there is a 
tradename 4706 (Du Pont make) etc., for example. The resist film 52 becomes by the positive 
resist, and is formed by the spin coat method. [0036] At an imprint process, after imprinting 
the resist film 52, the support film 511 is exfoliated and chemical preparation removes the dry 
film resist film 512 after that. Removal of the dry film resist film 512 is performed by 
*#********i n g w j t j 1 a di rec t alkali developer without making it expose. Since the resist film 52 
is not exposed at this time, it does not ********** in an alkali developer. [0037] In this 
manufacture method, a base material 51 contains the support film 511 and the dry film resist 
film 512. The dry film resist film 512 becomes by the resist of the quality of organic, and it is 
formed on the support film 511. at an imprint process When the mechanical strength of the resist 
film 52 is reinforced with the dry film resist film 512 and the support film 511 is exfoliated 
since the support film 511 is exfoliated after imprinting the resist film 52, exfoliation of the 
resist film 52 and the formation of wrinkles are prevented. Moreover, since the resist film 52 
of a positive type is comparatively hard when the resist film 52 consists of resists of a positive 
type, when the thickness of the resist film 52 becomes thick, the dry film resist film 512 serves 
as a cushion, and can prevent exfoliation of,the resist film 52. [0038] The dry film resist film 
512 can be removed at an imprint process, without having mechanical influence on the resist 



4 



film 52, since chemical preparation removes the dry film resist film 512. For example, the dry 
film resist film 512 can be removed, without having chemical influence on the resist film 52, 
if the resist of a positive type and the dry film resist film 512 change [ the resist film 52 ] both 
material like the resist of a negative mold. [0039] Next, the example of the manufacture method 
using the resist film concerning this invention is explained with reference to drawing 4 - drawing 
9 about the TPC type magnetic head shown in drawing 1 . In drawing, the same reference mark 
as drawing 1 and drawing 2 shows the identity **** component. Drawing 4 and drawing 5 show 
an imprint process, drawing 6 and drawing 7 show a patterning process, and drawing 8 and 
drawing 9 show the processing process. [0040] First, an imprint process is explained. Magnetic- 
head A is arranged on a fixture 3, as shown in drawing 4 . The whole surface is fixed by 
meanses, such as adhesion, the air bearing side 103 which appears in an opposite side is ground, 
and each of magnetic-head A serves as an adhesion side with the field where flatness is high. 
In either the separated state or the state where it is not separated is sufficient as magnetic-head 
A (slider 1). The resist film 5 is piled up so that the resist film 52 may come on the air bearing 
side 103, and thermocompression bonding is carried out with the heat roller 6. Next, as shown 
in drawing 5 , a base material 51 exfoliates from the resist film 52. [0041] Next, a patterning 
process is explained. The mask 7 for exposure has a pattern required for processing, as shown 
in drawing 6 , it is arranged on the resist film 52, and it makes the resist film 52 expose. It has 
a pattern with which the portion corresponding to the pole section PI and P2 portion (refer to 
drawing 1 ) is not exposed, but the portion corresponding to the 1st step section 104 and the 2nd 
step section 105 (refer to drawing 1 ) is specifically exposed. [0042] Next, if the portion 
exposed with the alkali developer is ********** e d, as shown in drawing 7 , the resist film 52 
will remain only in the pinched portion. Thus, patterning of the resist film 52 is carried out so 
that it may become a pattern required for processing of the 1st step section 104 of the TPC type 
slider 1, and the 2nd step section 105. [0043] Next, a processing process is explained. It is 
processed into the upper shell of the resist film 52 left behind according to the patterning 
process, and the air bearing side 103 of a slider 1 as shown in drawing 8 . By meanses, such 
as ion milling, this processing processes the 1st step section 104 and the 2nd step section 105 
so that it may become the required depth. [0044] Next, as shown in drawing 9 , the resist film 
52 is removed. Chemical or physical etching performs removal of the resist film 52. [0045] 
Although the case where a TPC type slider was obtained was concretely explained with reference 
to the drawing, this example can be widely applied, when the need of performing micro 
processing is in the air bearing side 103. for example, the case where the direction width of face 
of a truck of the pole section is set up with high degree of accuracy and electromagnetism - 
when giving crevice processing of the minute depth the pole section or near the for a transfer 
characteristic improvement, it can use Specifically, it is the magnetic head which is indicated 
by above-mentioned JP, 4-2740 14, A and JP, 4-274008, A. It is as follows when the case where 
this magnetic head is obtained is explained with reference to the manufacture method shown in 
drawing 2 . First, magnetic-head A is arranged on a fixture 3, and the whole surface is fixed 
by meanses, such as adhesion. [0046] At an imprint process, the resist film 52 is imprinted for 
the resist film 5 with which the resist film 52 of the quality of organic was formed on the base 
material 51 in piles on the air bearing side 103, and a base material 51 is removed after that. 
The thermocompression bonding which used the hot calender roll 6 performs an imprint. [0047] 
At a patterning process, the unnecessary resist film 52 is removed so that it may become a 
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pattern required for processing after an imprint process. Patterning in this case is performed so 
that it may become the pole pattern which is indicated by JP,4-274014,A and JP, 4-274008, A. 
Since the resist film 52 is using the photosensitive resist of a positive type, the mask 7 for 
exposure is arranged on the resist film 52, and the resist film 52 is made to expose. Then, the 
exposure portion 521 is ********** e d with an alkali developer. [0048] A processing process 
processes ion milling etc. into the upper shell air bearing side 103 of the resist film 52 left 
behind according to the patterning process, and removes the resist film 52 after that. The 
magnetic head which has by this a pole pattern which is indicated by JP, 4-274014, A and JP,4- 
274008, A is obtained. [0049] When the manufacture method shown in drawing 3 is applied, 
with reference to this drawing, it is explained as follows. [0050] First, at an imprint process, 
after imprinting the resist film 52, the support film 511 is exfoliated and chemical preparation 
removes the dry film resist film 512 after that. Removal of the dry film resist film 512 is 
performed by **********ing with a direct alkali developer without making it expose. Since the 
resist film 52 is not exposed at this time, it does not ********** j n an alkali developer. [0051] 
Then, the magnetic head which has a pole pattern which is indicated by JP, 4-274014, A and 
JP, 4-274008, A is obtained by performing the patterning process and the processing process of 
having explained by drawing 2 . [0052] The resist film 5 shown in drawing 2 sticks flexible 
films, such as polyethylene . terephthalate which constitutes a base material 51, on a spin fixture 
(not shown), and is obtained by carrying out the spin coat of the photoresist of a positive type. 
When a tradename PFR3004 (Japan Synthetic Rubber Co., Ltd. make) is used as a positive 
resist, the resist film 52 of 4.5 micrometers of thickness is obtained by carrying out a spin coat 
by viscosity 160cp and rotational frequency 3000rpm. Other thickness can carry out an 
adjustment setup easily by adjusting viscosity and a rotational frequency. A spin fixture has high 
flatness and becomes uniform [ the thickness of a base material, or the thickness of the resist 
by which the spin coat was carried out since it was uniform ]. The dipping method, the roll coat 
method, a spray coating method, etc. are [ that what is necessary is just the method of 
construction which can be applied to uniform film pressure in a flat field ] sufficient as the 
formation method of the resist film 52. [0053] As mentioned above, a base material 51 becomes 
with flexible films, such as polyethylene . terephthalate, and since the resist film 52 is formed 
by the photoresist of a positive type and it is prepared on the base material 51, it can form the 
uniform resist film 52 in the air bearing side 103 easily thinly. [0054] The resist film 5 shown 
in drawing 3 sticks the base material 51 by which the dry film resist film 512 was formed on 
the support film 511 on a spin fixture (not shown), prebakes at 90-130 degrees C if needed, 
applies a barrier coat agent, and is obtained by carrying out the spin coat of the photoresist of 
a positive type after that. A reaction with a resist is prevented by the application of prebaking 
and a barrier coat agent at the resist and negative mold of a positive type. As a barrier coat 
agent, there is tradename BC-5 (the Shin-etsu chemistry company make). A base material 51 
may form the dry film resist film 512 by sticking the support film 511 on a spin fixture, and 
applying the photoresist of a negative mold by the spin coat method. [0055] [Effect of the 
Invention] According to this invention, the following effects are acquired as stated above, (a) 
The resist which can perform micro processing to an air bearing side can be offered, (b) The 
resist film which can form a uniform resist film in an air bearing side easily thinly can be 
offered, (c) The resist film which can prevent ablation of a resist film and the formation of 
wrinkles at the time of film ablation operation can be offered. 
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CLAIMS 



[Claim(s)] [Claim 1] It is the resist film which it is the resist film used in order to perform 
micro processing to the air bearing side of the magnetic head, the base material and the resist 
film are included, the aforementioned base material becomes with a flexible film, and the 
aforementioned resist film consists of photoresists, and is prepared on the aforementioned base 
material. [Claim 2] It is the resist film whose aforementioned resist film it is the resist film 
indicated by the claim 1, and is the photoresist of a positive type. [Claim 3] It is the resist film 
which it is a resist film containing a base material and a resist film, the aforementioned base 
material contains the support film and the dry film resist film, the aforementioned support film 
becomes with a flexible film, the aforementioned dry film resist film becomes by the resist of 
the quality of organic, it is formed on the aforementioned support film, and the aforementioned 
resist film consists of photoresists, and is prepared on the aforementioned base material. [Claim 
4] It is the resist film with which it is the resist film indicated by the claim 3, the 
aforementioned dry film resist film becomes by the photoresist of a negative mold, and the 
aforementioned resist film becomes by the photoresist of a positive type. [Claim 5] The resist 
film which is a resist film indicated by any of claims 3 or 4 they are, and is used in order to 
perform micro processing to the air bearing side of the magnetic head. 



[Translation done.] 



